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(54) System and method controlling multimedia information components 



(57) Multimedia components (16,18,20) for repro- 
ducing/recording information in a data storage medium 
(14) are controlled (10) via a personal computer (26). 
By selecting graphical representations of the multimedia 
components and of their control switches, the user en- 
ters instructions on the personal computer (26) to per- 
form various operations by the components. The repre- 
sentative operations include turning the component on 
or off, setting its volume, adjusting its bass/treble, etc. 
Another operation may include finding a particular track/ 
scene in a user library displayed on the computer screen 
and reproducing the track/scene on the corresponding 
multimedia component by selecting on the screen the 
graphical representation corresponding to the reproduc- 
ing operation. 
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Description 

The present invention relates to controlling multi- 
media information typically in audioA/ideo/data systems 
using, for example, a personal computer having a 
Graphical User Interface (GUI) for user control of multi- 
media components. 

Control of muu media information in audio/video/ 
data systems may be one of the greatest challenges in 
today's highly integrated systems comprising many mul- 
timedia components. The existence of 200 Compact 
Disk (CD) changer, for example, creates difficulties in 
determining how to access the required information on 
the disk in a simple and user-friendly manner. Hence, 
users must have means for accessing the multimedia 
components and information on the recording medium 
with minimum of effort on their part. 

Further, when multimedia components, such as the 
CD changer, the Video Tape Recorder (VTR), etc. are 
connected into a single integrated system, interface 
specifications for each component are typically kept at 
some central controlling device. If a new component is 
added to the system, the controlling device must be up- 
dated with the interface specification for this new com- 
ponent. This inconvenient procedure is also prone to er- 
rors resulting in the inoperative component due to the 
high likelihood of entering incorrect information in the 
controlling device. This will prevent the newly added 
multimedia component from functioning in the system. 

In addition, due to the numerous configurations of 
rooms, concert halls, auditoriums, etc. and many possi- 
ble sound fields, it is nearly impossible for an audio/vid- 
eo receiver in the integrated system to store all of the 
sound fields, corresponding to the physical configura- 
tion of each enclosed space, in memory. Currently, au- 
dio/video receivers have only a small selection of sound 
fields, because of limited storage capacity and process- 
ing power in the audio/video receivers. 

A need therefore exists for a system and method 
for overcoming the above disadvantages. 

Respective aspects of the invention are set out in 
claims 1, 7, 9, 12 and 14. 

A preferred embodiment of the present invention 
provides a system for controlling multimedia informa- 
tion, an interface between a user-controlled program- 
mable controller and an audio/video/data system, an in- 
terface specification pertaining to a multimedia compo- 
nent that is transferable to a programmable controller, 
and/or a plurality of sound fields according to the music 
type. 

Other aspects of the invention provide a method 
and system for controlling multimedia components for 
manipulating multimedia information in a data storage 
medium, where each multimedia component has a plu- 
rality of control switches. Instructions representing con- 
trol operations to be carried out on a multimedia com- 
ponent are entered. The instructions are then converted 
to at least one command for controlling the multimedia 



component. The multimedia information is manipulated 
in the data storage medium based on the command cor- 
responding to the control operations carried out on the 
multimedia component. 
s The invention will now be described by way of ex- 
ample with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

10 Fig. 1 is a high-level block diagram of the system 
for remotely controlling audta/video/data equipment 
in accordance with an embodiment of the present 
invention; 

Fig. 2 is a functional flowchart of the system accord- 
ing to one aspect of the present invention; 
Fig. 3 is a detailed block diagram of the interface 
between Intelligent A/V receiver 10 and Pc/Web TV 
26 in Fig..1; 

Fig. 4 is a functional flowchart of the interface block 
diagram of Fig. 3; 

Fig. 5 is a detailed block diagram of the interface 
between Intelligent A/V receiver 10 and multimedia 
components of AA/ system 14 in Fig. 1; 
Fig. 6 is a functional flowchart of the interface block 
diagram of Fig. 5; 

Fig. 7 is a detailed block diagram for generating and 
processing sound fields in accordance with one as- 
pect of the present invention; and 
Fig. 8 is a functional flowchart of the block diagram 
of Fig. 7. 

As a general overview, embodiments of the present 
invention allow the user to control m u Itimedia equ ipment 
via a cable, a network or a group of networks such as 
the Internet, for example. From a remote location using 
a personal computer having a modem and Graphical 
User Interface (GUI), the user may, for example, turn on 
a Digital Audio Tape (DAT) player to record a particularly 
interesting radio broadcast or select a particular album/ 
track on a CD for reproduction on the CD player. Such 
control of audio/video/data equipment is accomplished 
in a user-friendly environment with minimum of user ef- 
fort involved in accordance with the present invention, 
which will now be described in detail with reference to 
the accompanying drawings. 

Fig. 1 is a high-level btock diagram of the system 
for remotely controlling audto/video/data equipment. In- 
telligent Audio/Video (A/V) receiver 10 receives infor- 
mation signals via a cable or a wireless medium and re- 
produces information, represented by those information 
signals, via output devices 12. For example, a radio 
broadcast program may be received by Intelligent A/V 
receiver 1 0 and reproduced via a pair of speakers. 

Intelligent A/V receiver 10 also operates as a c .v 
trotler of the integrated Audio/Video (A/V) system 14. 
That is, Intelligent A/V receiver 10 has a programmable 
controller for controlling the operations of multimedia 
components in the system. This can be achieved via 
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such protocol as S-Link™. This protocol fully integrates 
multimedia components into a single coherent system: 
the components in this system are automatically config- 
ured (e.g., switched to a proper mode of operation) in 
according with the user aclion. For example, when the 
user inserts a tape into a VTR, Intelligent A/V receiver 
1 0 changes to the VTR playback mode without any ad- 
ditional user involvement 

In addition, the programmable controller in Intelli- 
gent A/V receiver 10 executes instructions of an inter- 
face program, such as a "Web" server program, which 
is located in a data storage of Intelligent A/V receiver 
10. This and other features of the present invention will 
be described in detail hereinbelow. 

As previously mentioned, Fig. 1 shows A/V system 
14 comprising a plurality of multimedia components 
such as VTR 16 for recording/reproducing a full motion 
video or still images on tape, as known in the art; CO 
player 18 for reproducing music or the like from CDs; 
and Digital Audio Tape (DAT) player 20 for recording/ 
reproducing digital data on tape. The A/V system may 
comprise additional multimedia components, such as a 
DVD player, an analog tape player, min i-disk player, etc. 
As stated above, VTR 1 6, CD player 1 B, and DAT player 
20 (i.e., individual multimedia components) form the in- 
tegrated system that is controlled by Intelligent A/V re- 
ceiver 10, as explained hereinbelow. 

In Fig. 1, Intelligent A/V receiver 10 is connected to 
the Internet 22 via Network Interface Card (NIC)/modem 
24. That is, Intelligent A/V receiver 10 establishes a 
node - via NIC/modem 24 -- on a particular network, 
which is a part of the Internet 22. The NIC serves as an 
interface for Intelligent A/V receiver 10 by setting up a 
communications path with users of various networks 
(forming a part of the Internet) in conformance with the 
Internet protocol. Alternatively, the dial-up modem may 
be used for logging on to the network by following the 
proper communications protocol, as well known in the 
art. 

One of such representative users being on the In- 
ternet is shown in Fig. 1 . The user has PC/Web TV 26 
for controlling A/V system 1 4 via NIC/modem 28 and the 
Internet 22. It will be appreciated by skillful artisans that 
any general purpose computer may be used to control 
A/V system 14 according to the present invention. Alter- 
natively, a dedicated processor with a conventional in- 
put device, such as a keyboard, mouse, etc. for use with 
the Graphical User Interface program displayed on the 
monitor, may replace the general purpose computer 
without any loss in the system functionality. That is, such 
apparatus as Web TV (an application-specific controller 
displaying images on the conventional TV) may allow 
the user the complete control over the multimedia com- 
ponents, such as VTR 16, DAT player 20, ^D player 18, 
etc. 

Continuing with the description of Fig. 1 , also shown 
is server 30 connected to the Internet 22. As known in 
the art, the server is typically a fast-processing computer 



(a mid-range, a mainframe, multiprocessors, etc.) hav- 
ing a fast access to a local or remote database. Accord- 
ing to one aspect of the present invention, server 30 an- 
alyzes a reflected test signal to generate sound fieids. 
s The sound fields represent acoustical properties of the 
enclosed space (e.g., a room) to achieve the best lis- 
tening effects according to the type of music that is cur- 
rently reproduced on CD player .8, for example This 
feature will also be described hereinbelow. 
10 The operation of the inventive system in accord- 
ance with one aspect of the present invention will now 
be described in detail with reference to Fig. 2. Let it be 
assumed that the user desires to listen to a particular 
album in his/her personal multimedia library consisting 
15 of CDs, tapes, etc. In step 200, the user searches the 
personal multimedia library on the PC. The library con- 
tents (by album title, track name, data storage medium, 
etc.) are stored in a data storage, such as PC memory, 
hard disk, floppy disk, etc. Using the Graphical User In- 
terface program in conjunction with any conventional in- 
put device such as a mouse, keyboard, etc., the user 
selects, in step 202, a graphical representation of the 
recording (storage) medium displayed on a display 
screen of the PC. This operation may be performed, for 
example, by placing a cursor on the graphical symbol 
representing the CD and "clicking" the mouse to select 
that particular CD. 

In step 204, the PC retrieves the recording medium 
attributes from a database and displayed for user con- 
trol. The attributes of a CD, for example, may be as fol- 
lows: 

Album title 
Track names 
Performing artists 
Volume level 
Sound field type 
Balance 
Bass/Treble 
Noise reduction 
Favorite track 

These representative attributes are retrieved from 
the database (data storage associated with the PC) and 
displayed on the display screen for user manipulation. 
In addition, the recording medium identification (media 
I.D.) is obtained from the data storage for the system 
operation. The media I.D. may include Table of Contents 
(TOC) of each disk or tape. 

As known in the art, the TOC on each disk/tape is 
a special recording area allocated for various 'house- 
keeping" non -informational data about the recording 
medium, including, among other things, the number of 
tracks and the length of each track. As also knovn in 
the art, information on the disk/tape may be identified 
by the TOC data. That is, the number of tracks and the 
length of each track recorded in the TOC area uniquely 
identify the title of the disk/tape and the name of each 
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track thereon. 

In step 206, once the CD attributes are displayed 
on the screen, the user enters various playback control 
commands using the GUI program and input device. 
That is, the user may set volume level, bass/treble, bal- 
ance, sound field type according to the music, and other 
attributes as listed above. 

In step 208, the user commands are sent to Intelli- 
gent A/V receiver 1 0 where they are converted to a com- 
mand script file that also contains the media I.D. Name- 
ly, Intelligent A/V receiver 10 uses the Common Gate- 
way Interface (CGI) program or other server program to 
generate the command script file based on the user in- 
structions entered via GUI The command script file in- 
cludes a series of commands for controlling A/V system 
1 4 in accordance with a smart control protocol used in 
multimedia components. For example, the Assignee of 
the present invention has such a protocol referred to as 
S-Link™, as mentioned above, for obtaining the fully in- 
tegrated system. 

In step 210, Intelligent A/V receiver 10 identifies, 
based on the media I.D, the multimedia component for 
replaying the user-selected recording medium. A look- 
up table, for example, may be used for such a purpose: 
a table stored in RAM, for example, containing media I. 
D. corresponding to the multimedia component (VTR 
16, CD player 18, DAT player 20) in A/V system 14. 

Intelligent A/V receiver 1 0 then sends the user play- 
back control commands, as converted by the CGI pro- 
gram for example, to the appropriate multimedia com- 
ponent in step 212. The volume, balance, bassAreble, 
etc. of CD player 18, for example, are controlled, in step 
214, in accordance with the user instructions. 

In addition to the above exemplary user selection 
of the recording medium, in another aspect of the 
present invention, the user may select a track album or 
a particular track/scene in the library, without indicating 
the type of the recording medium. In other words, al- 
though the user remembers having a particular song in 
the personal multimedia library, the user does not know 
whether the song is recorded on DAT, CD, etc. By re- 
trieving the listing of all of the songs in the library and 
by selecting the song via the GUI program, the recording 
medium corresponding to the user selection is identi- 
fied. This operation may be easily implemented using a 
look-up table (each song I.D. paired with the corre- 
sponding multimedia component), similar to the above- 
described look-up table for the multimedia components. 
Once the recording medium corresponding to the user- 
selected song/scene is identified, the system operation 
continues with step 202 of Fig. 2, as described above. 

Although Fig. 1 shows PC/Web TV 26 connected to 
Intelligent A/V receiver 10 via the Internet 22, it will be 
appreciated that this connection does no* have \r be via 
the Internet 10 (or any other network for mat matter). As 
shown in Fig. 3, for example, a direct cable botweon the 
two components (PC/Web TV 26 and Intelligent A/V re- 
ceiver 10) may enable the user to control A/V system 



14 as described above. Namely, PC/Web TV 26 may 
communicate with Intelligent A/V receiver 10 via a cable 
in conformance with the RS232 Serial Bus standard us- 
ing, for example, Universal Asynchronous Receiver 
s Transmitter (UART). It will be appreciated by those 
skilled in the art that any other bus, such as the IEEE 
1394 Serial Bus standard, may be used for establishing 
communication between PC/Web TV 26 and Intelligent 
A/V receiver. 10 

As known in the art, the "Web" server program may 
include Hypertext Transfer Protocol (HTTP) and File 
Transfer Protocol (FTP) programs for downloading and 
uploading text and control files between the user and 
the network server. These application-specific HTTP 
and FTP programs are included in Intelligent A/V receiv- 
er 10 for providing the interface with PC/Web TV 26. 

Figs. 3 and 4 illustrate in detail the interface (com- 
munications path) between PC/Web TV 26 and Intelli- 
gent A/V receiver 10 as described in the above example 
in connection with Figs. 1 and 2. In Fig. 3, like reference 
numerals represent the same or identical components 
of the present invention, and the description of those 
components already described with reference to Fig. 1 
will be omitted for clarity. 

In Fig. 3, microprocessor 32 executes the program 
instructions for carrying out various user requested op- 
erations. Data storage 34 (Random Access Memory 
(RAM)/ReadOnly Memory (ROM)), among other things, 
provides the storage for various software modules indi- 
cated with dashed lines. These software modules will 
now be explained in detail in accordance with Fig. 4 il- 
lustrating the interface operation between PC/Web TV 
26 and Intelligent A/V receiver 10. 

In step 400, the user desires to establish connection 
with Intelligent A/V receiver 10 using a "Web B browser 
program on his PC. As known in the art, the "Web" 
browser provides GUI access to network servers, for ex- 
ample. In response to this user request, the "handshak- 
ing" commands are sent from the PC/Web TV 26 to In- 
telligent A/V receiver 10. In step 402, under the micro- 
processor control, Operating System (OS) establishes 
communication with the "Web" browser via Transmis- 
sion Control Protocol/Internet Program (TCP/IP) proto- 
col using TCP/IP stack 38. As known in the art, TCP/IP 
protocol was developed for linking dissimilar processors 
across dissimilar networks and is currently used for the 
Internet communications. 

In step 404, in response to the user instructions to 
obtain a graphics image of the multimedia component, 
the "Web" browser program, as executed by the proc- 
essor, generates "GET Hypertext Markup Language 
(HTML) Page* command for Intelligent A/V receiver 10. 
HTTP server module 40 responds to the processor-ex- 
ecuted instructions of the "Web" browser by transferring 
the graphics image of the multimedia component to PC/ 
Web TV 26. 

In step 408, the user requests various operations to 
be performed on the multimedia component. Such op- 
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erations may include the volume control, bass/treble, 
balance, etc. as mentioned above in connection with 
Figs. 1 and 2. In step 410, a data file containing the user 
requested commands is generated in PC/Web TV 26. 

In step 412, FTP module 42 transfers the data file 5 
to Intelligent A/V receiver 10 for use by interface appli- 
cations 44. Interface applications 44 residing in data 
storage 34 perform the actual control operations of the 
multimedia components (VTR 16, DAT player 20, CD 
player 18) of A/V system 14. 

In step 414, using the CGI program, HTTP server 
module activates the appropriate interface application 
having its data obtained from the data file. In step 416, 
the multimedia component is then controlled by the in- 
terface application according to the user request. Name- 
ly, the volume is adjusted to the desired level, a partic- 
ular track is reproduced, etc. 

Figs. 5 and 6 illustrate in detail the interface be- 
tween multimedia components of AA/ system 1 4 and In- 
telligent A/V receiver 10, as described in the above ex- 
ample in connection with Figs. 1 and 2. Again, like ref- 
erence numerals represent the same or identical com- 
ponents of the present invention, and the description of 
those components already described with reference to 
Figs. 1 and 3 will be omitted. 

In conventional interfaces, such as for example an 
infrared (IR) remote control device controlling a televi- 
sion set, there is no reverse channel communication. 
That is, the television set cannot transmit control infor- 
mation to the IR remote control device. This prior art 
one-way communication may present a problem in the 
systems where additional components are to be added. 
In these conventional systems, the controlling device 
must be reprogrammed (updated) with the new interface 
information to add this new component to the system. 

To overcome the above disadvantage, Fig. 5 shows 
VTR 16 and CD player 18 containing programmable 
processors 52, 52* and various software modules com- 
prising the interface specifications for those compo- 
nents. The program instructions in those software mod- 
ules are executed by programmable processors 52, 52'. 
Namely, in accordance with another aspect of the 
present invention, the interface data required for con- 
necting the multimedia component of A/V system 14 to 
Intelligent A/V receiver 10 is located in a data storage 
(RAM, ROM, or other memory device) of that compo- 
nent. 

For example, ROM of VTR 16 contains a bit- 
mapped graphics module, in conformance with Graph- 
ics Interface Format (GIF) 36 for example, for encoding 
and displaying the graphics image of the multimedia 
component. In addition, the graphics image of control 
switches located on the multimedia component is gen- 
erated on the display screen of PC/Intelligent A/V re- 
ceiver 10 or PC/Web TV 26 as a result of executing the 
GIF-based program. Also included in the component 
memory are various audio/image compression algo- 
rithms 38, such as, for example, Motion Picture Expert 



Group (MPEG) or Joint Photographic Experts Group 
(JPEG), as applicable. These algorithms are used for 
reducing the amount of data that needs to recorded on 
the recording mediun: for high fidelity reproduction. The 
description of each control switch (on/off, volume con- 
trol, bass/treble, balance, etc.) is stored in another 
ROM/RAM module 40. In addition, another software 
module 42 contains the code needed to operate each 
control switch. 

In operation, as illustrated in Fig. 6, using the GUI 
program at PC/Web TV 26, the user selects a multime- 
dia component in his or her A/V system 14 and requests 
control of that component in step 600. In step 602, the 
selected multimedia component transfers an appropri- 
ate application program to Intelligent A/V receiver 10. 
The application program includes interface specifica- 
tions (modules 36, 38, 40 and 42 of Fig. 5) for that par- 
ticular component. Once the application program is 
transferred to Intelligent A/V receiver 10, the graphics 
image of the component and its control switches are dis- 
played in step 604 for user manipulation and control. 
That is, all of the necessary graphics and control files in 
a single application are transferred from the multimedia 
component for providing a seamless interface between 
that component and Intelligent A/V receiver 10 without 
the need for con trailer update, and for allowing the user 
to control A/V system 14 using PC/Web TV 26. 

In yet another aspect of the present invention, var- 
ious sound fields, based on the music type and the room 
in which A/V system 14 is located, are generated and 
transferred to Intelligent A/V receiver 10 for use in the 
appropriate interface application program. The sound 
fields create the listening effect, as if one is, for example, 
in a jazz club listening to jazz, by using the room con- 
figuration and objects in the room. 

Fig. 7 shows representative room 46 with Intelligent 
A/V receiver 10, among other things. Connected to In- 
telligent A/V receiver 10 are a pair of speakers 48 and 
microphone 50. Server 30 is communicatively coupled 
with Intelligent A/V receiver 10 via a direct cable, a net- 
work, the Internet 22, etc. 

In conjunction with Fig. 7, Fig. 8 illustrates the op- 
eration of the system according to this aspect of the 
present invention. In step 800, Intelligent A/V receiver 
1 0 generates a test signal which may be a pulse, a sine 
wave, etc. In step 802, the generated test signal is trans- 
mitted from the speakers 48. In step 804, Intelligent AJ 
V receiver 10 receives the signal reflected from various 
objects in room 46. It is noted that the walls, ceiling, floor, 
furniture, etc. located along the propagation path of the 
test signal cause the signal reflections and deflections 
which are picked up by microphone 50. That is, the test 
signal bounces off the various objects and is received 
by microphone 50 of Intelligent A/V receiver 10. 

The received signal is sampled by A/D converters 
(not shown) in Intelligent A/V receiver 10, and then 
stored. Next, Intelligent A/V receiver 10 transfers the 
sampled signal to server 30 in step 806. In step 808, 
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server 30 analyzes the sampled signal to generate a plu- 
rality of sound fields according to the room configura- 
tion. Under control of Intelligent A/V receiver 10 multi- 
media information is reproduced in step 812 using the 
sound fields generated by server 30 and in accordance 
with the user request. 

Having described specific preferred embodiments 
of the invention with reference to the accompanying 
drawings, it is to be understood that the invention is not 
limited to those precise embodiments, and that various 
changes and modifications may be effected therein by 
one skilled in the art without departing from the scope 
of the invention as defined ir. the appended claims. 



Claims 

1. A system for controlling a plurality of multimedia 
components for manipulating multimedia informa- 
tion in a data storage medium, each multimedia 
component having a plurality of control switches, 
said system comprising: 

means for entering instructions representing 
control operations to be carried out by a multi- 
media component of said plurality of multime- 
dia components; 

means for converting the instructions to at least 
one command for controlling the multimedia 
component; and 

means for retrieving the multimedia information 
from the data storage medium and for manipu- 
lating the retrieved multimedia information 
based on said one command corresponding to 
the control operations performed by the multi- 
. media component. 

2. The system according to claim 1 , further comprising 
means for generating a graphics image represent- 
ing the multimedia component and the control 
switches in response to the entered instructions. 

3. The system according to claim 2, wherein said 
means for entering instructions comprises a display 
screen for displaying the graphics image. 

4. The system according to claim 3, wherein said 
means for entering instructions comprises an input 
device for selecting on the display screen graphical 
representations corresponding to the control oper- 
ations to be carried out by the multimedia compo- 
nent. 



screen. 

6. The system according to claim 1 , further comprising 
means for determining a correspondence between 

s user selected data storage medium and the multi- 
media component. 

7. An apparatus for controlling a plurality of multimedia 
components for manipulating multimedia informa- 

10 tion as directed by a user operated device, compris- 
ing: 

a programmable controller; 
a data storage for storing data as directed by 
15 the programmable controller; and 

means for providing an interface with the user- 
operated device, said means comprising pro- 
gram instructions that are executable by the 
programmable controller 
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The apparatus according to claim 7, wherein the us- 
er operated device includes a browser program to 
access respective multimedia components. 

A multimedia component having a plurality of con- 
trol switches for controlling reproduction/recording 
of the multimedia information, comprising: 



a programmable controller; and 
30 means for storing an interface specification 

comprising a plurality of program instructions 
that are executable by the programmable con- 
troller. 

35 10. The apparatus according to claim 9, wherein the in- 
terface specification includes a graphics image of 
the multimedia component and of tho control 
switches. 

40 11. The apparatus according to claim 9, wherein the in- 
terface specification includes a control code for ac- 
tivating the control switches. 

12. A system for generating a plurality of sound fields 
45 for use by a multimedia component surrounded by 
a plurality of objects, comprising: 

means for transmitting a test signal; 
means for receiving the test signal modified by 
50 the objects along its propagation path; and 

means for determining the sound fields based 
on the modified test signal. 



5. The system according to claim 4, wherein the 
graphics image of the multimedia component and 5S 
of the control switches is generated in response to 
user selection of a graphics object representing the 
data storage medium displayed on the display 



13. The system according to claim 12, further compris- 
ing means for sampling the received test signal to 
digitally process it. 

14. A method for controlling a plurality of multimedia 
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components for manipulating multimedia informa- 
tion in a data storage medium, each multimedia 
component having a plurality of control switches, 
said method comprising the steps of: 

5 

entering instructions representing control oper- 
ations to be carried out by a multimedia com- 
ponent of said plurality of multimedia compo- 
nents; 

converting the instructions to at least one com- 10 
mand for controlling the multimedia compo- 
nent; 

retrieving the multimedia information from the 

data storage medium; and 

manipulating the multimedia information based is 

on said one command corresponding to the 

control operations performed by the multimedia 

component. 
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USING GUI, USER SEARCHES A PERSONAL 
MULTIMEDIA LIBRARY ON PC 



200 



202 



204 



206 



USER SELECTS A RECORDING MEDIUM 



THE RECORDING MEDIUM ATTRIBUTES ARE RETRIEVED 
FROM A DATABASE AND DISPLAYED FOR USER CONTROL 



USER ENTERS VARIOUS PLAYBACK CONTROL COMMANDS (VOLUME 
L EVEL, SOUND FIELD TYPE , BASS/TREBLE, BALANCE, ETC. ) 



THE. USER COMMANDS ARE CONVERTED TO A COMMAND SCRIPT 
FILE THAT ALSO CONTAINS THE RECORDING MEDIUM ID 
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INTELLIGENT A/V RECEIVER IDENTIFIES THE MULTIMEDIA 
COMPONENT FOR REPLAY BASED ON THE RECORDING MEDIUM 
ID, AND INTERPRETS THE COMMAND SCRIPT FILE KlO 



12 12 



INTELLIGENT A/V RECEIVER SENDS THE USER PLAYBACK 
CONTROL COMMANDS TO THE MULTIMEDIA COMPONENT 



214 



THE MULTIMEDIA COMPONENT IS CONTROLLED 
IN ACCORDANCE WITH THE USER COMMANDS 



FIG. 2 
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USING A BROWSER PROGRAM, USER OESIRES TO ESTABLISH 
CONNECTION WITH INTELLIGENT A/V RECEIVER 



400 



402 



UNDER j|P CONTROL, OPERATING SYSTEM (OS) ESTABLISHES 
COMMUNICATION WITH THE BROWSER PROGRAM VIA TCP/IP PROTOCOL 



USING THE BROWSER PROGRAM USER ISSUES A COMMAND TO OBTAIN A 
GRAPHICS IMAGE OF THE MULTIMEDIA COMPONENT (GET HTML PAGE) 



404 



HTTP SERVER PROGRAM RESPONDS TO THE BROWSER PROGRAM BY 
JRAjgFERRlNG THE GRAPHICS IMAGE OF THE MULTIMEDIA 
CUMrONt N I 



406 



AT PC/WEB TV, USER REQUEST OPERATIONS TO BE PERFORMED ON 
THE MULTIMEDIA COMPONENT . 



408 



A DATA FILE CONTAINING THE USER REOUESTED OPERATIONS 
GENERATED 



410 



FTP SERVER PROGRAM TRANSFERS THE DATA FILE TO 
INTELLIGENT A/V RECEIVER FOR USE BY INTERFACE APPLICATIONS 
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USING CGI, HTTP SERVER PROGRAM ACTIVATES THE 
ffiOM%riTA IN F T |LE FACE APPLICATI0N HAVINGITSDATA OBTAINED 
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THE MULTIMEDIA COMPONENT IS CONTROLLED BY THE INTERFACE 
APPLICATION ACCORDING TO THE USER REQUEST 



416 



FIG. 4 
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USING GUI, USER REQUEST CONTROL OF A 
MULTIMEDIA COMPONENT 



THE MULTIMEDIA COMPONENT TRANSFERS AN 

APPLICATION PROGRAM, CONTAINING 

INTERFACE SPECIFICATIONS, TO INTELLIGENT 
A/V RECEIVER 



THE GRAPHICS IMAGE OF THE MULTIMEDIA 
'COMPONENT AND ITS CONTROL SWITCHES 
ARE DISPLAYED FOR USER MANIPULATION 
AND CONTROL 



FIG. 6 
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INTELLIGENT 
A/V RECEIVER 
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FIG. 7 
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INTELLIGENT A/V RECEIVER 
GENERATES A TEST SIGNAL K800 



THE TEST SIGNAL IS TRANSMITTED 
VIA AN OUTPUT DEVICE CONNECTED 
TO INTELLIGENT A/V RECEIVER K302 



INTELLIGENT A/V RECEIVER RECEIVES 
THE SIGNAL REFLECTED FROM VARIOUS 
OBJECTS AL0N6 THE SIGNAL . enA 

PROPAGATION PATH ^ 804 



INTELLIGENT A/V RECEIVER SAMPLES 
THE REFLECTED SIGNAL AND _ 
TRANSFERS IT TO SERVER p806 



SERVER ANALYZES THE SAMPLED SIGNAL 
TO GENERATE SOUND FiaDS FOR THE 
BEST LISTENING EFFECT 
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SERVER TRANSFER THE GENERATED SOUND 
FIELDS TO INTELLIGENT A/V RECEIVER HlO 



UNDER CONTROL OF INTELLIGENT A/V 
RECEIVER, MULTIMEDIA INFORMATION 
IS REPRODUCED USING THE SOUND hm 
FIELDS 812 



FIG 8 
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